RANCIDITY  IX  NATURAL  FATS
wide one, and a very large amount of work has been devoted to its investiga-
tion. Its adequate treatment demands, indeed, a separate monograph, and
the reader who is specially interested in this field may be recommended to
consult for fuller details the exhaustive monograph recently contributed by
Lea 115 under the title 6" Rancidity in Edible Fats/7 In the present volume
we must confine discussion of rancidity to a general statement of the chief
chemical changes which may take place.
Rancidity is of various kinds, more especially simple hydrolysis of the
glycerides into free fatty acids (and glycerol or mono- or di-glycerides),
oxidation of fatty acids with production of ketones (j8-oxidation), 'or oxida-
tion at the double bonds of unsaturated neutral glycerides or fatty acids.
The two first-named are almost exclusively the result of enzyme action ;
the last may proceed, indeed it usually does, by exposure to oxygen (air)
alone, but it may also be influenced by the presence of enzymes and by other
conditions.
(i) Hydrolytic rancidity
This is caused by exposure of fats to moisture in presence of lipolytic
enzymes. In seeds, as we have already seen, lipase is always present and is,
indeed, doubtless essential to the production of the mature, nearly neutral
glycerides in the ripening seed. Consequently, seed fats are very prone to
develop free fatty acid if they are kept under damp conditions. Similarly,
fruit-flesh fats such as palm or olive oil very rapidly undergo partial hydro-
lysis unless all the non-fatty pulp is carefully removed or the material is
heated with steam in order to destroy all enzymes.
On the other hand, the adipose tissue fats of animals are usually not
quite so liable to become hydrolysed. The lipase content of adipose tissues
is probably relatively small and, if the theory of reserve fat deposition
suggested on pp. 277, 278 of this chapter holds, it is unlikely that esterifica-
tion of fatty acids by lipase goes on in the adipose tissues themselves.
Hydrolytic rancidity of such fats, when it occurs, is usually due to the growth
of moulds (Penicillium, Asp&rgillus, etc., etc.) on the surface of the fat;
such organisms contain lipolytic enzymes in abundance.
In the marine animal oils, again, especially liver oils and the lower-grade
whale oils which are derived in part from the gut or offal of the animal, there
is risk of contamination with intestinal bacteria, some of which are rich in
lipase of great potency. Marine animal oils derived from intestinal sources
are therefore liable to undergo hydrolysis on standing with relatively great
rapidity unless the lipase has been effectively destroyed by heating with
steam during the extraction of the oil.
(ii) Oxidative rancidity
(a) Ketone formation (/?-o:ddatiosi). This is not so common a form of
oxidative rancidity as direct attack by oxygen at the double bonds of
unsaturated glycerides, but it may be considered first, since it, like hydrolytic
rancidity, is essentially an enzymic process. Further, whilst the more usual
type of oxidative rancidity only affects unsaturated fats, this ** ketone
rancidity " involves the j3-oxidation of saturated fatty acids. It is most
frequently met with in coconut and palm kernel fats, but its occurrence is
not entirely restricted to the nut fats. The action is due apparently to a
peroxidase present in certain moulds (e.g. Penicillium glaucum), and these